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(54) EXHAUST PIPE DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exhaust pipe 
device for an internal combustion engine to prevent a 
twist from being applied on a vibration cut-off 
mechanism. 

SOLUTION: An exhaust pipe device 1 for an internal 
combustion engine comprises exhaust pipes 7, 8, and 9 
connected to a transversely mounted internal 
combustion engine 13 and having a bend 15 obliquely 
bending in the direction of the width of a vehicle, and 
vibration cut-off mechanism 1 2 and 9 arranged midway 
of an exhaust system. The vibration cut-off mechanisms 
12 and 9 are arranged on or right in the vicinity of the 
inertia main shaft 1 1 of the exhaust pipe device 1, and 
the axial directions of the vibration cut-off mechanism 
12 and 9 are made to approximately coincide with a 
position within a vertical surface containing an internal 
main shaft 1 1. 
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CLAIMS 
[Claim(s)] 

[Claim 1] In the exhaust pipe which is connected to a horizontal type internal combustion engine, 
and has crosswise [ car ] the deflection at which it turns aslant, and the exhaust pipe equipment 
for internal combustion engines equipped with the oscillating breaker style arranged in the middle 
of an exhaust air system Exhaust pipe equipment for internal combustion engines characterized 
by doubling the shaft orientations of said oscillating breaker style with vertical plane inboard 
including said principal axis of moment mostly while having arranged said oscillating breaker style 
by plane view to the principal-axis-of-moment top of said exhaust pipe equipment, or the latest 
of a principal axis of moment. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a horizontal type internal combustion engine's 

exhaust pipe equipment. 

[0002] 

[Description of the Prior Art] As JP.2-1031 19,U shows a **** type internal combustion engine's 
(internal combustion engine which made the internal combustion engine longitudinal direction the 
car cross direction, and carried in the car) exhaust pipe equipment and shows it to drawin g 5 R> 
5 To partial 22a which crosses the engine revolving-shaft heart 23 among exhaust pipes 22, and 
is prolonged crosswise [ car ], a flexible tube 24 is arranged in this partial 22a and this direction. 
The exhaust pipe equipment it was made to absorb roll vibration (for a sign 25 to show the roll 
direction) of the **** type internal combustion engine 21 is indicated without being accompanied 
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by most torsion of a flexible tube 24. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when the conventional oscillating absorber 
is applied to the horizontal type internal combustion engine's (internal combustion engine which 
****ed the internal combustion engine longitudinal direction crosswise [ car ], and carried in the 
car) 26 exhaust pipe equipment, as shown in drawing 6 partial 22a prolonged crosswise [ car ] 
among exhaust pipes 22 at the time of roll vibration of an internal combustion engine 26 (a sign 
27 shows the roll direction) — everything but bending — twisting (torsion of the same include 
angle as the include angle of roll vibration of an internal combustion engine) — it is generated 
and torsion starts a flexible tube 24. Although a flexible tube 24 can miss bending vibration by ** 
for bending, since it does not have an oscillating screening effect in torsion by **, while the 
oscillating reduction effectiveness of an exhaust pipe falls, there is a problem that the endurance 
of flexible tube 24 the very thing falls. The technical problem or the purpose of this invention is 
to offer the exhaust pipe equipment for horizontal type internal combustion engines which can 
absorb vibration of the exhaust air system at the time of roll vibration of an internal combustion 
engine, without hardly applying torsion to an oscillating breaker style. 
[0004] 

[Means for Solving the Problem] This invention which attains the above-mentioned technical 
problem or the purpose is as follows. The exhaust pipe equipment for internal combustion 
engines which was the exhaust pipe which is connected to a horizontal type internal combustion 
engine, and has crosswise [ car ] the deflection at which it turns aslant, and exhaust pipe 
equipment equipped with the oscillating breaker style arranged in the middle of an exhaust-air 
system for internal combustion engines, and doubled the shaft orientations of said oscillating 
breaker style with vertical-plane inboard including said principal axis of moment mostly while 
having arranged said oscillating breaker style by plane view to the principal-axis-of-moment top 
of said exhaust pipe equipment, or the latest of a principal axis of moment. 

[0005] When a horizontal type internal combustion engine does roll vibration (rotational vibration 
of the circumference of the chief engineer hand directional-axis heart), exhaust pipe equipment 
carries out bending vibration within the vertical plane which includes a principal axis of moment 
as the whole, and the torsional oscillation of the circumference of a principal axis of moment 
hardly happens. Therefore, to the oscillating breaker style arranged almost according to the 
inside of the vertical plane which is arranged at the principal-axis-of-moment top of exhaust 
pipe equipment, or its latest, and is prolonged in a car cross direction in the oscillating 
absorption direction, torsion can hardly start at the time of roll vibration of a horizontal type 
internal combustion engine, but an oscillating breaker style can absorb effectively the bending 
vibration of the exhaust pipe equipment at the time of internal combustion engine roll vibration. 
Moreover, torsion of endurance of the oscillating breaker style itself improves by hardly starting. 
[0006] 

[Embodiment of the Invention] The exhaust pipe equipment of the internal combustion engine of 
this invention example is explained with reference to drawin g 1 - drawing 4 . As shown in drawin g 
1 and drawing 2 , the exhaust pipe equipment 1 for internal combustion engines of this invention 
example The exhaust pipes 7, 8, and 9 which are connected to the horizontal type internal 
combustion engine 13 of FF vehicle (front engine front-drive vehicle), and have crosswise [ car ] 
the deflection 15 at which it turns aslant, It has the masses 3, 4, and 6 prepared in the middle of 
the oscillating breaker styles 12 and 5 (the 1st oscillating breaker style 12, the 2nd oscillating 
breaker style 5) arranged in the middle of and an exhaust air system. [ an exhaust air system ] 
The oscillating breaker styles 12 and 5 are the plane view of drawing 1 , and are arranged at the 
principal-axis-of-moment (what is main shaft of moment of inertia and is mostly prolonged in car 
cross direction) 1 1 top of exhaust pipe equipment 1, or the latest of a principal axis of moment 
11. Moreover, the shaft orientations of the oscillating breaker styles 12 and 5 are mostly doubled 
with vertical plane inboard including a principal axis of moment 11. 

[0007] Exhaust pipe equipment 1 consists of connection of EKIZOSUTOMANIHORUDO a, the 
front assembly b, the tail pipe assembly c, and **. The front assembly b is connected with an 
internal combustion engine's 13 EKIZOSUTOMANIHORUDO a by the connection flange 2. The 
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1st oscillating breaker style 12 is formed directly under the connection flange 2. The 2nd 
oscillating breaker style 5 is formed in the connection section of the front assembly b and the 
tail pipe assembly c. 

[0008] The front assembly b consists of a catalytic converter 3, a submuffler 4, and exhaust 
pipes 7, 8, and 9 that connect these. Moreover, the tail pipe assembly c consists of a Maine 
muffler 6 and a tail pipe 10. A catalytic converter 3, the submuffler 4, and the Maine muffler 6 
are heavy lifts compared with other components, and constitute the mass (mass object) of an 
exhaust air system. Moreover, exhaust pipes 7, 8, and 9 are the range of the front assembly b 
and the tail pipe assembly c, and serve as an offset design of d from the constraint on car 
loading, and it has the deflection 15 at which it turns aslant crosswise [ car ] for offset. In 
drawing 1 and drawing 2 , one line has shown EKIZOSUTOMANIHORUDOa and exhaust pipes 7, 
8, and 9, respectively. 

[0009] The oscillating breaker styles 12 and 5 consist of a device which can absorb the bending 
vibration of a system (it misses), and a flexible joint or a swivel joint is used. A flexible joint is 
used for the 1st oscillating breaker style 12 by the side of before, and a swivel joint is used for 
the 2nd oscillating breaker style 5 on the backside. 

[0010] The flexible joint which constitutes the 1st oscillating breaker style 12 As shown in 
drawing 3 , the swivel joint which connects airtightly two tubing elements 12a and 12b by bellows 
12c, and constitutes the 2nd oscillating breaker style 5 As shown in drawing 4 , two tubing 
elements 5a and 5b are connected by two bolt 5e and nut 5f on both sides of spherical-surface 
gasket 5c, and it consists of what allotted spring 5d to the circumference of bolt 5e. 
[001 1] the vertical direction produced into the part prolonged in the vertical direction of an 
exhaust pipe 7 when the 1st oscillating breaker style 12 which consists of a flexible joint has 
turned shaft orientations in the vertical direction and an internal combustion engine does roll 
vibration (a sign 14 shows the direction of roll vibration) — a variation rate is absorbed by shaft- 
orientations **** compression of bellows 12c — it is made like (it misses). 
[0012] the 2nd oscillating breaker style 5 which consists of a swivel joint absorbs the vertical 
direction bending vibration produced in an exhaust pipe 9 by the direction crookedness of 
bending of a swivel joint 5, when shaft orientations are mostly doubled in the direction of a 
principal axis of moment 1 1, an internal combustion engine does roll vibration and vibration of the 
whole exhaust air system is amplified by **** return of the spring-mass system of an exhaust 
pipe 9 and the Maine muffler 6 — it has been made like (it misses). 

[0013] Below, an operation is explained. If roll vibration (a sign 14 shows the direction of roll 
vibration) of the horizontal type internal combustion engine 13 joins exhaust pipe equipment 1, 
by shaft-orientations **** compression of bellows 12c, vibration will be effectively absorbed by 
the 1st oscillating breaker style 12 set up near the principal axis of moment 11, and oscillating 
transfer at a posterior part will be reduced from it. Therefore, a hind amplitude becomes small 
from the 1st oscillating breaker style 12. 

[0014] Moreover, especially when roll vibration of an internal combustion engine 13 is large, it is 
influenced of the mass (Maine muffler 6) of exhaust pipe back. Although vibration of the whole 
exhaust air system is especially amplified by **** return of the spring-mass system of an 
exhaust pipe 9 and the Maine muffler 6, the 2nd oscillating breaker style 5 absorbs this **** 
return vibration, and suppresses oscillating magnification. 

[0015] In the above-mentioned oscillating absorption, although it is going to carry out bending 
vibration within the vertical plane in which the whole exhaust air system includes a principal axis 
of moment 1 1, since the 1st oscillating breaker style 12 and the 2nd oscillating breaker style 5 
are in a principal-axis-of-moment 1 1 top or its latest, torsion does not start the 1st oscillating 
breaker style 12 and the 2nd oscillating breaker style 5, it hardly starts, but bending or **** 
compression mainly starts. Since the 1st oscillating breaker style 12 and the 2nd oscillating 
breaker style 5 consist of a flexible joint and a swivel joint and both joint absorbs bending and 
**** compression reasonable, vibration of the whole exhaust air system is reduced effectively. If 
a flexible joint and a swivel joint are **, and have almost no oscillating absorption effect to 
torsion but torsion starts, endurance will fall, but since the 1st oscillating breaker style 12 and 
the 2nd oscillating breaker style 5 hardly require torsion, endurance also improves. 



JP-A-H 10-1 96358 



Page 5 



[0016] 

[Effect of the Invention] Since the oscillating breaker style has arranged to the principal-axis- 
of-moment top of exhaust pipe equipment, or its latest and the oscillating absorption direction of 
an oscillating breaker style has arranged almost according to the inside of the vertical plane 
prolonged in a car cross direction according to the exhaust pipe equipment of this invention for 
internal combustion engines, torsion can hardly start an oscillating breaker style at the time of 
roll vibration of a horizontal type internal combustion engine, but an oscillating breaker style can 
absorb effectively the bending vibration of the exhaust pipe equipment at the time of internal 
combustion engine roll vibration. Moreover, torsion can improve the endurance of the oscillating 
breaker style itself by hardly starting. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view of the exhaust pipe equipment for internal combustion engines of 
this invention example. 

[Drawing 2] It is the side elevation of the exhaust pipe equipment for internal combustion 
engines of drawing 1 . 

[Drawing 3] It is the sectional view of a flexible joint used as a 1st oscillating breaker style of the 
equipment of drawing 1 . 

[Drawing 4] It is the half section side elevation of a swivel joint used as a 2nd oscillating breaker 
style of the equipment of drawing 1 . 

[Drawing 5] It is the top view of the conventional **** type internal combustion engine's exhaust 
pipe equipment. 

[Drawing 6] It is the top view of the exhaust pipe equipment of imagination at the time of 
applying the oscillating breaker style arrangement in the conventional **** type internal 
combustion engine's exhaust pipe equipment to a horizontal type internal combustion engine's 
exhaust pipe equipment. 
[Description of Notations] 

1 Exhaust Pipe Equipment 

2 Conclusion Flange 

3 Catalytic Converter 

4 SubMuffler 

5 2nd Oscillating Breaker Style (Swivel Joint) 

6 Maine Muffler 

7, 8, 9 Exhaust pipe 

1 1 Principal Axis of Moment 

12 1st Oscillating Breaker Style (Flexible Joint) 

1 3 Internal Combustion Engine 

14 The Roll Oscillating Direction 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawing 3] 
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